Objective Sialolithiasis, the most common disease of the salivary gland, is characterized by calculi in gland and its duct. While most salivary calculi are small in size, giant calculi with diameters spanning several centimeters are also reported occasionally. The surgical removal of recurrent submandibular sialoliths. Results This study presents of recurrent submandibular sialadenitis/sialadenosis and the characteristic signs and symptoms included pain, recurrent swelling, and discharge of pus, fibrotic and atrophic condition of the gland followed by cessation of secretary functions. Radiological examinations revealed large and irregular structures in the reported cases. Conclusion We have described the characteristic clinical and radiological features, diagnosis and treatment approach for submandibular salivary gland sialadenitis/sialadenosis.
Introduction
Sialadenosis is one of the predominantly occurring conditions of the salivary glands. [1] [2] [3] Carbonate and phosphate forms of calcium, remains of desquamated epithelia of salivary gland, mucopolysaccharides and glycoprotein like organic components constitute a sialolith, though bacterial activity is unidentified in the existing literature. [4] [5] [6] Based on the majority of reported cases, it is estimated that out of 1,000 adults, 12 are afflicted with sialolithiasis annually and majority of them constitute male population. 7 The frequency of rapidly setting (acute) and persistent (chronic) infections of sialolithiasis affecting submandibular salivary gland is higher by 90% while parotid gland affliction is 6%, remaining 2% affects sublingual gland but minor saliva secretion glands seldom develop calculi. The dimension of the stone ranges between scant centimeters and 1 mm, majorly less than 10 mm. 8 Also, only very few cases have noted giant calculi with the diameter exceeding 15 mm. 9 The causative factors constitute stand still flow of the saliva in the mouth, diameter and extent of the ducts, course of salivary rush and its composition, extreme basic nature, presence of infectious organisms in the mouth or substantial injury to the gland or the ducts. 10 Due to high levels of calcium, phosphate, mucus and greater basicity, the sequential genesis of stones armor in submandibular gland as compared to any other salivary gland. When the components of stone separate out on the basis of their solubility, the calculus happens to be the primary hydroxyapatite cynosure. 11 Sialoliths are believed to be born in the ducts, which facilitates the stones to have an elaborate dimension and be submerged in saliva. Calculi might take long duration to enhance their dimensions and in the meanwhile do not display any signs or symptoms. 12 Other potential reasons for calculus developing majorly in submandibular gland could be attributed to increased length and duct diameter, anti-gravitational course, lesser glide of the saliva, increased basicity, mucous and the concentration of calcium. 13 The most noticeable feature includes infective condition of the related gland in addition to the repeated discomfort in neck and mouth.
14 Absolute closure gives continuous pain due to swelling and pus discharge while prolonged closure leads to glandular atrophy and fibrosis followed by cessation of saliva ejection. If the calculus is placed posteriorly, it can be felt by palpating the floor of the oral cavity. 15 A careful palpation of the oral floor allows the detection of the exact position of a stone and the diagnosis can be confirmed through ultrasonography (USG), conventional radiography, computed tomography (CT), and/or cone beam computed tomography. 16 A CT scan gives exact dimension of the submandibular gland calculus and helps to select the treatment modality. 17 CT is the most meticulous method to locate the position of the stones. 18 Many surgical techniques are performed to treat the submandibular gland sialadenosis. The initial method used involves putting an incision in the oral cavity on the mucosal lining over the stone so that it is easily removed. 19 Chronic sialadenitis is a severe condition that leads to salivary gland hypofunction. Prolonged barrier in the ductal system leads to infectious disorders and inflamed tissues; therefore, it should be excised. 20 The following case report presents the condition of three patients with prolonged ductal obstruction, atrophy and fibrosis followed by loss of saliva secretion. 21 The aim of this study is the surgical removal of recurrent large submandibular sialoths.
Materials and Methods

Patients
The present study was reported at the Al Ramadi Teaching Hospital, Ramadi, Iraq. A total of 30 patients were admitted in the Maxillofacial Department with an ailment of swelling, pain and inflammation on one side restricted to the lower jaw region. Written consent for publication of their cases and images has been obtained from the respective patients. Committee of Ethics of Al-Ramadi Teaching Hospital has assented to this study (Registration number: 1694 on 06/08/2017) and Patient A: A 47-years-old male with above-mentioned symptoms on the left side of the mandible was observed (Fig. 1a) . He had tender pain, fever and chills. Palpation (bimanual) inside the mouth reflected swelling while pressure on the ductal orifice, revealed pus discharge. CT image showed calcified structure in the left submandibular gland that confirmed the primary diagnosis of sialolithiasis (Fig. 1b, c) .
Patient B: A 77-years-old female with aforementioned symptoms on the right side of the mouth floor having a large palpable stone was observed. On CT scan image, an opaque mass made the sialolithiasis diagnosis evident (Fig. 2) .
Patient C: A 55-years-old non-smoker female with symptoms similar to the other two patients, but the stone was observed in the left submandibular gland and beneath the tongue. Palpable mass was mobile, soft and presents sensation of a nut below the tongue (left side). CT scan demonstrated radiopaque lesion reinforcing the diagnosis as sialolithiasis (Fig 3) .
Surgical Treatments
We elected to surgically remove sialolith along with the gland under general anesthesia. Submandibulectomy and sialadenectomy were performed by an incision through the dermal layers, between two locations; exactly 2 cm beneath the mandibular lower border and above the gland. Sialoadenectomy was performed around the muscle and the branch of the facial nerve. The position of the sialolithiasis leads to the curving of the skin near granulation cells and sinus drainage (Fig. 1d) and the incision was closed layer by layer (Figs. 1e and 1f) . All the patients underwent the same extra-oral surgical technique; affected side submandibular gland was removed along with the calculus and had uneventful healing without any postoperative intricacy.
Discussion
Sialolithiasis is a pathology manifested by impediment of ductal system by sialoliths (calculi). 22 The growing dimensions 
Research
The surgical management of recurrent submandibular gland sialoliths of calculi enhance the blockage of saliva release, causing infections and swollen glands. 22 Complete obliteration causes painful enlargement. 23 Prolonged impediment of the ductal system of the salivary glands causes consequential bereavement from saliva. 24 The secretions of submandibular gland lead to increased levels of hydroxyapatite as well as phosphates enhanced viscosity, more mucous and escalated basicity. 25 Therefore, it has more chances to develop calculus than all other salivary glands. This further leads to proclivity toward salt precipitation around the duct opening. 25 The Wharton's duct is thin and traverses upward for its opening (shown in aforementioned image), and this anatomy tends to produce more hindrance in the saliva emancipation. 26 The chief complaint of the patient includes ephemeral and discomforting pain swelling, during or after having food in the salivary glands which reduce within 2 or 3 h and most importantly curtailed saliva formation. 26, 27 Complications of sialolithiasis include presence of secondary infections, abscess formation, stenosed saliva ducts, mucocele development, chronic sclerosingsialadenitis (Kuttner's tumor) and chronic atrophic parenchymal layer of the gland. 28, 29 Bigger calculi are ovoid or long-drawn-out, firm, yellow and sponge like in appearance, which radiologically surface out as tooth-like structures. Similarly, the cases mentioned in this article have recurrent swelling pus discharge and pain in the gland. 30 Observed subjects also have a fibrosis edema and palpable mass of sialoliths, felt by the examiner in the base of the mandible. 31 Large stones are managed through surgical removal with or without the gland excision, whereas smaller ones require conservative treatment in the form of locales high-temperature application, acupressure, and saliva promoting drugs (sialagogues). 32, 33 Surgical removal of the damaged gland is a remedy for patients who have relapse of sialolithiasis and prove to be a gold standard cure in conditions when calculi are present within the nonfunctioning glands. However, eliminating the gland is mandatory in relapsing cases. 34, 35 Investigations helping in the diagnosis include radiographs, radiological sialography, USG, CT, MRI and endoscopy of the salivary glands. 29 Though costly, tomographic investigation is the most meticulous non-surgical method for detecting the position, size of even the tiniest stones and the number of clustered sialoliths. 17, 29, 36, 37 After the successful removal of the submandibular gland and calculus, close followup is needed. 38 Submandibularadenectomy, sometimes, has a side effect on nerve (marginal mandibular) causing palsy (permanent or short-lived), though none of the subjects suffered from this condition.
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Conclusion
The study was highlighting the first line of treatment of sialolithiasis as adenectomy. The finding of the present study suggests that any gland having fibrotic, infectiously swelled, pus releasing, loss of function with a sialolith should undergo sialadenectomy. a b
